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I, TINTRODUCTION,.

A. AUTHORIZATION AND PAST REPORTS. - The Berthe Avenue Pumping Ste-

tion is & part of the localprotection works for the City of Chicopee. The//
Chicopee Dike project is a part of the Comnecticut River flood control plan//
included in the Comprehensive Plen of Flood Control for the Connecticut RiY:”
er as described in House Document No. 455, 75th Congress, 2nd Session, ani/

authorized under the Flood Control Act approved June 28, 1938. -

B. NECESSITY FOR THE STATION, - As & part of the flood protection

works for thet section of Chicopee between the Willimensett Section and thq/f
Chicopee River, a pumping station adjecent to the dike near Bertha Avenug/, ’
is necessary to discharge the sewage and storm run-off into the river anq//
thus prevent the accumulation of water behind the dike abovs ElcvatiOFVGSeO//
during periods of high water. The drainage ares tributary to the Bertha -
Aveﬁua Pumping Station is 33D acres. This area is drained by a small brook |
and is served by a 10-inch sanitery sewer. During periods of high weter 8
natural basin edjoining the pumping stetion will serve 23 o storage pond
for peak discherges of the brook in cxeess of theﬁpumping copocity. The
available capmcity of the storage pond is 16.1 cere~fect which cun be ob=
tained by allowing the woter surface of the pond to rise from Elevetion
7.0 to Elevation 55,0 mean soa lefel datum, Pumping will bhe nceessory

when the river stoge exceeds Dlecvetion L7.0. During periods of normel rive

'T.'J

‘ : : Tlasvens
er stoge the discharge from the brook and the 10«inch sonitory sewer will ﬂzszjf’ .

Y“J‘__‘}.f&é{“ ‘ !
flow through o gravity conduit to be conmstructed adjacent te the pumping

stotion into on existing twin plpe condult under the dike to the riwver.,

C. CONSULTATION WITH THE CITY OF CHICOPEE. - Preliminery to and

dubing the actual design of the staticn, consuvltations were held with of-

-1 -
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IV. HYDROLOGY,

A, ' DRAINVAGE ARBA CHARACTERISTICS, - The drainage area of 335 aeres,

tributary te the Bertha Avenue Pumping Station as shown on Plate 1, con-
sists, at the prasent time, entirely of partially developed ond undeveloped
land. In estimating the amount of protecticn to be provided for storm run-
off', the entire drainage orea is considered as partially developed resiw
dential orea. The drainage area is divided topogrephically into three

perts of different characteristics. Purt ¢, consists of 160 acres of flat

1
undeveloped land hoaving considerable vegetation. Part Cp consists of 90

acres of wooded bluffs and part C, consists of 85 acres of flat farm land

3
conteining o large percentoge .of svompy ground which grovidés apprecichble
natural storage. The letter symbel "C¥ designutes pertially developed
residential arens. With the excéption of one 20-inch sewer about 600
feet long, having o copncity of approvimately 5 c.f.s,.,, and its 12« inch
lateral, the run~off from the entire droinege crec is collected in notural

chennel s,

B. RAINFALL RECORDS, -~ The following table derived from date pre-

sented in Miscl, Pub, #20L U,9.D.A., "Rainfall Intensity-Frequency Datal
by D. L. Yarneli, presents the best avellable anslysis ol rainfsll rates
for different {reguencies and duvrstions to be expected at Chicopee, Massa-
chusetts,

MAXTIWUM AVERAGE HOURLY RAINFALL RATES AT CHICOPEE, MASCACHUSETTS.

Freguency Duretion of storm in minutes
years %0 60 120 210
2 ' 1.96 1,16 0.65 0.50
5 2.50 1.60 0.92 0.2
1C % .00 1.85 1.12 0.75
25 %90 2.2 1.6 09k
50 Li.10 2.70 1.70 1.06
-7



2 composite area it is not necessary to furnish the seme degree of pro-
tection for a partially developed residential ares as a fully developed
incdustrial area. Allowance for this feact is made by introduecing the
relative-protectim=factor (R.P.F,} which is the index of the amount of
protection from run~off which one arca warrants relative to another.

The relative-protectio-factor is defined as the ratic of the intensity
of precipitation used in computing the run-off from a given sren to the
intensity of precipitation of the basic design storm. In other words,
the cdopted basic rainfall intensity multirlied by the R.P.F, gives the
rainfall intensity. for which protection from run-off is provided. The
R.P.F'. is & function of the omount of lceal f{looding of short duration,
which can be tolersted on the different types of drainnge nren, and of
the relotive topographic positions, in the drainage aree, of the divi-
sions heving diffcrent types and states of dovelopment. An R,P.F. of
1.0 is -used for fully defeloped industricl and commercicl areas, 0.8

for fully developed residentisl areas, «nd 0.6 for particlly developed
areas. A relative-protection-foctor of 0.8 corresponds approximntaly to
a Heyear storm os comparced to 1.0 for o 10-year storm and 0.6 corresponds
approximately to o Zeyesr storm.

It may occur that o porticlly developed portion of the drainnge cres,
or onc fully developed thot is not provided with o complete system of storm
drains, is so topographicclly situnted that lines of notural drainage will
prevent local ponding, ond will concentrote sxcess run-off in other arecs
vhere odditional ponding connot be tolerated. In such caoses the relative-
protection~f{rctor connot be considered s o function of Lype of develop-

ment only, ond it moy be desiroble in exceopbionnl cosces to inerecse the

-9 -



fector to more then 1.0.

The following divisions of the drainage area, as described in MA",
together with appropriste rainfall rates and run-off coefficients were
used. Owing to the location and nature of the drainage area 1t wes
deemed unnecessary to consider other thar the present stete of develope-

ment of the draincge arca.

Area Reinfall Run~of'f Q
Type Acres in/hr, Coefficient R.P.F. c.feSe
1 160 1.12 0,30 0,60 32,3
Cs Q0 1.12 0.8 0.70 564,
C3 85 1.12 5,10 0.60 5.2

Total 23,9

F., STCRAGE POND, - It is fensible to use as & storcge pond & not-

urel bosin in o brook valley thot lies ndjecont to the pumping station,
This pond will serve to store the run-off during periods of penk discharsze,
thereby decreasing the requircd pumping copacity. Considerction of the
Loen)l topography led to the sclection of Elcvation %% as the maximum pond
level thet would be permissible before domoge due to flooding would begin.

G. RUN-OFP HYDROGRAFH, - Using the 10-yecr frequency rainfell curve

for Chicopece as constructed from date by Yarnell (Reinfoll Intensity -
Frequency Datz by De L. Yarnell - Misc. Pub. §#204 U.S.D. A.), o run-off
hydrogroph for a storm of 8-hour durstion os shovn on Plate 6 wos develw
oped in the following monncr. The 10-yecr roinfall velues were multiplied
by 2n R.P.F. of 0.6%, the weighted volue for the total droincge orea, to
give the design reinfoll values from which was censtructed the hypotheticnl
rain-groph shown on Plate 6. The following toble gives fhe omounts of raine
211 for wrious durctions, os tolken from the Yornell dote, ond the corres-

ponding design vr.lucs.

w 10 -



Amount of Reinfall in Tnohes
for duration in hours.

1 2 L 5

Yarnell 1O-year freguency 1.85 2.24 60
Design 1.17 1.40 27

A

0
e

O

[V AN

The weighted value of the meximum pock-run-~off-coefficient, 0.38,
computed from the coefficients as ziven in the toble ﬁnder HEM obove,
wes cssumed to apply to those pezks in the minegraph preceding the max-
imun peck. A time log of one hour weos obtained by cpproximoete computa-
ticn of the time of concentroation, and the total amount of run~-off to be
considered in design wos assumed to occur in 18 hours. The retio of the
total run-off in 10 hours to the totel design cight-hour roinfall wos es-

timnted to be 0.53% as shown in the computstion tabuvleted below:
29 P

Type Areo, Total runeoff iAres X
Leres coefilciont coefficient
C; 160 0.50 800
C,'e' 90 0.95 85,5
C3 85 0.15 12.7
178.2
Weighted voluc of total-run-off cocfficient =559 = 0.5%.

The groph of storage capocity versus required pumping rote ng showmn on

Flate 8 wos derived from the run-off hydrograph.

- 11 -
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V. REQUIRED DISCHARGE CAPACITY

A, PUMP CAPACITY REQUIRED,~ The pwmps will be required to discherge

storm flow or dry=-westher flow whenever the Connecticut River stage ex-
ceeds Elevation 47, which corresponds to less than l=-year frequency poak
stage on the Conmnecticut River, after the 20-reservoir plen, and which

is at present equalled or exceedod for a totel of Ll days per average
year as shown on the stage duration curve (Plate 7)e The discharge values

given in tho table boleow are obtsined from the studioes cxplained under IV

Hydrology s
Dry-weather f£low loss ‘then 1 cefese
Maximum storm flow 100 coefese
Top of dike Ele T2e7 mecele
Commecticut River design flood starze Elae 674 mesels
Normel intake water surface Els L740 mesels
Maximum intake water surface Ele 5560 mesels

Design maximum static head 674470 2044 £t

10eyeur peak stage on Connecticub _

River (after Z0-reservoir plan) Ele 5740 mesasle

As showm on the storage capseity curve {Plate 8) 16,4 acre-feet
of storage is avallable at Elevation 55 and the corresponding required
pumping sapsoity is 35 c.fes. Henoe, the design pumping capacity, ine
cluding flow from dike toe drains, is 4O cef.s. ot a static heed of 10
faat (5700‘-'14-7.0}-

Be INSTALLED PUMPING CAPACITY, =~ The installation will oconsist of

two pumps having a capacily of 36 ‘c «fese each, This provides sufficient
capacity, with ample provisions for mechanical failure, to discharge the
meximum design storm flowe The discharge capacity of the pumps will be
less against the meximum statio head of approximately 20 feet lmposed by

the Conneoticut River design flood stage, Elevation 67.1 mesels This

- 12 -



design is considered conservative in view of the extremely rare probe

ability of a peak stage on the Comnecticut River being coincident with

g maximum storm run~-off from the local dreinage area.
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VII. STRUCTURAL DESIGH

A, SPECIFICATIONS FOR STRUCTURAL DESIGH.

le General. = The structural désig,n of the Berths Avenue pump-

" ing station has been execubed in general in accordance with standard
practices. The specifications which follow cover the conditions affecting
the design of the reinforoed concrete and structural steel.

2+ Unit weights. - The following unit weights for material were

agsumed in the design of the structure:

Water 62,5 #: per cubic foot

Dry earth 100 # ® n 1"
Saturated earth 195 . 46 n u
Concrete 150 0 n

Ze Earth pressures. - For computing earth pressure caused by

dry earth Rankinets formule was used. For saturated solls an equivalent
liquid presswre of 80 pounds per square foot per foot of depth was assumed.

L. S8tructural steel. = The design of structural steel was

eoxrried out in accordance with the standard specifications for Steel
Construstion for Buildings of the American Institubte of Steel Construction.

5« Reinforced conerebte, = In general, all reinforced conorete

wag designed in accordance with the "Joint Committee on Standard Specifica-
tions for Conerebe and Reinforced Concrete" issuwed in January 1H7.

8. Allovable working stress. - The allowvable warking stress

v

in conorete used in the design of the pump house strueture and conduits is

based on a compressive strength of 3,000 pounds per sguare inch in 28 days.

be Flexure (f:?_)v - Lbss per sqe. in.

Extreme fibre stress in compression 800

- 17 =
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be  Plexuro (£g)s {Conttde) Lbse per 6qe ine

Bxbreme fibre stress in campression
adjacent to supports of conmtinuwous or fixed beams or
Tigid £YAMES o o o ¢ 5 o ¢ o o v o & o o & . . e 900
o« Shear (v). =
Beams with nc web reinforeemcnt and
without special anchorage e« o « «» s o o & » o .. 60
Beems with no web reinforcement but
with special anchorage of longitudinal steel o « o 90
Beams with properly designed web re-
inforoement but without special anchorage of leongitudi-
NAl SEEBL ¢ 4 o o ¢ 4 s e 2 o 4 s 9 s s s b e s 0w 180
Beems with properly designed web re-
inforcement and with special anchorage of lomgitudinal
BEEELl 4 o 4 4+ o 0 o 0 o e 0 s e n 0 e e s e e 270
Footings where longitudinal bars have
nospeoialanchorage;............... 60
Footings where longitudinal bars bave
speecial anchorage ...»................ g0
de Bond (u)l -
In beoms, slabs, and one way footings 100
Whore special anchorage is provided 200
The above stresses are for deformed bars,

Cs Be&ring (fc)o -

Where a concrete member has an area at

loast twice the area in bonring; e v v s s v ey 500

- 18 =~



f. Axial compression (fg)e =~ LbEe PEX SQs iR

Columns with lateral +tics o o o Li50

ge Steel stresses. =

TENSIOT » o o o o & s & & o o ¢ 18000
Web reinforcement « « o o o o o » 16000

h. Protective concrete covering

—

Type of members : ¥Minimugn ocover in inches

TNGETL0r 81815 o o o o o « o o o o s 6 o 0 0. oo 1~1/2
Interior bésms L
Members poured directly against the ground . « + L
Members exposed Lo earth or water but poured against

forms T T T S .“. « . s )

For secondary steel, such as btemperature and spacer steel, the above
minimum ocover msy be decreased by Tthe diameter of the temperature or spacer
steel rods.

B, BASIC ASSUMPTIONS FCR DESIGN, -

le Rpof slab., - The roof slab is of reinforced concrete. It is
designod to carry the full dead load plus a live load of LO# per square
foot of roof surfacc.

2¢ Roof beams. - The roof beams are of sitruetural steel encased

in conerete fireproofing. They are designed to carry the full dead load,
plus the full Mve load of LO# ner squaic foot of roof surfaces In addition
to taking vp the roof load, these beams, together with the columns to which
they are connected, form portal frames which take up wind load and crane

thrusts on the buildings The end connections are designed te take up all

such horizontal loads.

- 19 -



Ze¢ Columns. - B Structural sitecl columms in the walls of the
superstructure take up the direct roof loads as well as all wind loads
on the superstructure., In addition, the colusms in the side walls carry
orane brackets which support the crene rumways. These columms are de-
signed to carry full live snd dead load from the roof; dead load, live
load and impact effect from the traveling orano; bending due To eccenw
trically applied loads, and bending due to wind leoad on the building. No
point of infleoction was considered in the column designed, a pin-ended
condition at the buse being assumed,

be Colums other than the crane solumms in the building de-

signed for full dead load and live load {rom roof, plus wind load on the

buildinge
¢, Allowable stress in colums figured from formula
P/A = 18000 With e maximun allowable stress of 15,000 per square
1+ 1 inch for deund load plus live load, and a maximun alloww
18000

able stress of 20,0004 per square inoh for combined dead
load, live load ard wind load; 1/r limited not to exceed 120. loads are
the estimated dead load plus a uniforn load of 300 per squore foot.
de For the floor beams, the design loads are the estlimated
dead loads, the actual machinery loads, & concrete base slab load under

pear wiits, ond a uniform lead of 200%

the gasoline engine and right angle
per square foot on the wnoccupied portion of the floar slabs which conw
tribute loads to the beams under consideration. For the machinery loads,
an impact factor of 100 percemnt hac heen added,

Lie Pup room, suction chamber and discharge conduit walk and

slabs.



pump shafts will p&sé through en opening bLebween the middle batten plates
and will be supported sidewise by bearings bolted to the top batten plates.
The steady beams will be bolted to the side walls with four 7/8 inch anchor
bolts at each emd. To obtain a firm bearing ageinst the walls, the connec-
tion angles and bearing plate et one end of the beam will be shipped to the
site loose with holes punched in the angles. Matching holes in each steady
beam will be drilled in the field aftor euch boam has been firmly shimmed
egainst the walls. The steady beams are designed to take a side thrust of
1,000 pounds applied at the shaft bearing.

C. ARCHITECTURE. - The pumping station will be a building of modern

design in keeping with the architecfural treatment wsed on similar proj-
scts elsewhere on the Comnectiout River, This design will give a pleasing
appearance without undue emphesis Being placed on purely decorative
features.

The pumping stetion will be a flet-roofed, brick and glass block
structure 256" x 2516" overall, The 12,5 inch thick brick walls, capped
with a cast stone coping, extend above the roof slab te form a parapet
wall around the entire roof. A flat type roof was chosen as being eco-
nomical and in keeping with the architectural design, as well as serving
as o location for the engine exhaust mufflers. The roof system consists
of steel bewnms encased in concrete and supported by steel columms. The
roof slab will be 5 inches thick, covered vith a cinder conerete £ill
sloped to draine. There are no outside pilasters. Inside the building
there are pilasters at the chimmey and at each structural steel column,
the pilasters forming fire-proof column encosements. The engine room

floor will be é-inch structural conorete slab, with s monolithic finish.

- 2% =



as Coment. ~ Cement will be tested by a recognized test-
ing laboratory and results of these teste chall be Imown before the
cement is used. True Portland Coment of o well known and acceptable
brand will be used throughout.

bs Fine sggremate. = Notural send will be used as o fine
agpregate, The aggregate will be subjectrto thorough analysis, includ-
ing mognosium sulphote soundnoss tosts, and tests mede on mortar speci-

mens for compressive strength.

c. Coarse agsregate. - Marked gravel or crushed stone of

required sizes will be used asg coorse aggregate. It will consist of
hord, tough“and durable particles free from adherent coating and will
be frec from vegetable matter. Only o small amount of soft fricble,
-thin or clongeted particles will be allowed. The aggregate will be
subjsct to accelcraﬁod freczing and thawing tests and to theorough
analysis, including magnesium sulphete tests for soundness.

E} VWaters = The anount of woaber used per bag of coment
for cach bateh of cﬁncrcte will be predctormined; in general, it will
be the minimum amount necessmry to produce a plastic mixture of the
strength speeificd., Slump tests will be required in nccordance with
the speecifications.

3, TField Control,

e Stbrag@. = Tho coneretc compernents will be storoed in
a thoroughly dry, weather-tight and properly ventilated building. The
fine and conrse aggregates will be storcd in such o manner that! inolu-

sion of foreign mnterial will be avolded.



IX. SUMMARY QOf COST.

The total construction cost of the Bertha Avenue Pumping Stetion and
mechanical egquipment has been estimated to be $56,200, including 15 per-
cent for engineering and 10 percent for contingencies.

This amount has been distributed as follows:

(1) Pumping Station. -

8. Conerete features 12,500

b. Superstructure 7,000
c. Miscellaneous 5,800'
$25,300

(2) Mechanical eguipment 30,900
Totel $56,200

(1) &. The concrete festures included under the pumping station
Item (1) a. consist of inteke structures, building foundstion to snd in-
cluding opereting floor structural slab, suction intake and gravity con-
duit.

(1) b. The superstructure consists of the complete building
above the operatiﬁg floor.

{1) cs Miscellaneous items are common excavation and backfill,
miscellaneoué iron‘and steel, trash racks, ramp, and other ltems not in-
civded in (1) a. and (1) b,

(2} The mechanical equipment consists of pumps, gascline enw
gines, gear units, crane, check valves, valves and piping, sluice gate

system, and miscellaneous items,
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DESCRIPTION OF SOIL CLASSES
[[C] Groded from Gravel Yo Codrse Sand-

Contoins liftle medium sand.
[Z] Coorse to Medium Sond - Cantains
little gravel ond fine sond.
E| Groded from Grovel to Medium Sand -
Containa little [ine sand.
[%] Medium ta_Fine Sond- Cantains little
coorse sand and coarse silt.
Greded from Gravel to Fine Sand-
Contolns litfle coarae sili.
[£] Fine Sond to Coorse Siit- Contains
littia medium sand ond madium silt.
Graded from Gravel fo Coorse Silt-
Contains little madium silt.
[E] Coorse to Medium Silt- Contains
little fine sand and Fina sile,
[=] Gradad from Gravel to Medium Silt- Contains littie
fing silt.
Medium to Fing Silt - Contolns ITttle coarse silt and
cearse cloy. Passesses behavier charocteristics of silf.
Medium Siit ta Cearse Clay-Canfains |ittle cocrse ailt
and madium elay. Possasses behovior charactenstics of cloy.
Groded fram Gravel or Coarsa Sond %o Fine Siit-
Conteins little coorse clay. .
Fine Silt to Clay- Cantairs littie medium silt ond fine
clay icalloids]. Passesses bahaviar chorocteristics of ailt.
Clay - Cantains littla silt. Possesses behavior
charocteristics of clay.
[(] Groded fom Coorse Sand ts Clay= Cantains Iittle fine
clay {colloids). Possasses behoviar chomcteristics of allf.
Clay- Graded from sand to fine cloy (collcids) Poszasses
bahavicr charactaristics of cloy

LEGEND
L — Loose motario!
SC— Slipghtly compoet! molarial
€ — Gompoet molerisl
¥G— Very compoe! mofariol

@ BH- Drive sample bore hoie

B FA - Foundation cuger boring
OFT- Feundation test pit

LS. - upstream of erass droin
D.S. = Downstream of cross drein

NOTES
FProposed construction shown by Asavy broksa ling.
Closses 6,8,/0, (2 & |2C indicated in bore hole records

panerally accer In alterngling bonds, Aaving INn fapars of

fime cloy intarbadded with thicker loyars of silf or fine sond.
Somples, fest rasuifs, ond logs pertoining fo the malerials
from the bore holas ore ovaifable for inspection by inleresied

poriies ol the United Stoles Englnaer Office, Providance, R.1.
Elgvations refer to Mean Sea Laval Dotum.

For color ksy ses Plare Mo if.

GONNECTICUT RIVER FLOOD CONTROL

BERTHA AVENUE PUMPING STATION
CHICOPEE MASS.

SUBSURFACE EXPLORATIONS

CONNECTICUT RIVER M.\\SS&CHUSET.TS

IN 33 SHEETS 1IN - SHEET NO.

U.5. ENGINEER OFFICE, PROVIDENGE, R.1.

g:illnlng AREREY, BUNERSES,  AFFADY)
Jﬁ%‘%&- 2
e
T 4

I
WEAD, SICLOAY _scTioN [ LA

APRIL 940

FISCAL TEAR F940
FILE NO. CT-2-126

GED: )
sntene 0o

C. pa




Ol ON 31Vd

WAR DEPARTMENT

CORPS OF ENGINEERS, U. 5. ARMY

AN oazn auwenst 3

Poderewstt Pumping Sialien
[ Not inclwdad in Inis controct)

1SLAND

SR>

z
2z
-—
3 % e B
BORROW AREA As {,/%
7%
Liss within privicusly used N ) G =
" berrow pit {Borrow Area A), -~ >
Fotmation composed of med= 2 /) ‘
S lum song Yo coorss silt ~sitable I
- it random 31, R
«‘&:'w
Sk
&“v,nﬂ]}r"'
g
® &
CONNECGTICUT RIVER FLOOD CONTROL
-~ BERTHA AVENUE PUMPING STATION
e CHICOPEE, MASS.
- BORROW AREA

¢ NNECTICUT RIVER MASSACHUSETTS

] o TN, T SHEET NO.
U, 5. ENGNEER OFFIGE, PROVIDENGE, R, APRIL, 1940

;;"u“o; - .»Eﬁ u?..uu. T
Qe t, r & 1) b = T
R
xEY | DATE NERICH {Ingicaved iy A} pLv.ay[cK BY|AP. BY 2




I1 'ON 31Vd

H0—

TO—

-1e)

ELEVATION IN FEET

Madium

e rer o

Original ground
surface
| BH-9%

BERTHA AVENUE
PUMPING STATION

Top Seil

TOP OF FILL EL.8LO

|
BH-44
[ lI-IOLE
SO'EAST

o
Secfion

construcied '
June fo Oet, 1939

NOTES
Numbers in Boring log indicale Providence
Soils Leborgtory sail classificotion.

Numbers i1 circles indicole pumber of biows
raguired o drive g 2" 0.0. somple spoon one
fool with & JOO pound hoemmer dropped /8
inches.

J [

COLOR KEY

Original dike Filf.

Pervious sand.

Modarofely wmpervious fine sond io
coarse Silt.

Impervious varved clay.

Impervigus sift with some fing sond
and clay.

Hardpon = grovel, sand, and silf
mixfure.

GEOLOGIC AND SOIL SECTION
BERTHA AVENUE PUMPING STATION

CHICOPEE,

MASS.

FLOOD CONTROL ENG. DIV, SOILS LABORATORY

U.5. ENGINEER OFFICE, PROVIDENCE, R.I.

SUBMITTED BY W.LK.

AMNALYSIS BY R.A.B.

DRAWN BY H.M.

5.L. NO. C.5a - Ald

DATE: MARCH 25,1940
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DISTRIGT ENGINEER
LtGol.J.S.Bragdon

I

ADMINISTRATIVE DIVISION

|

FORTIFIGATIONS DIVISION

FLOOD CONTROL

FLOOD CONTROL

|

RIVERS AND HARBORS DIV.
Major H. Laison
LL AW, Belts

K.B.Nielsen, Sr. Engineer

J.B.Drisko, Engineer

[SPECIFICATIONS & ESTIMATES| |
AH,Davison, Engineer

GEOLOGY
F.E.Fahlquist, Sr. Gecloglst

Copt. A.G.Viney _ ENGINEERING DIVISION OPERATIONS DIVISION
Lt. A.W. Betts Gapt. A.G.Viney T.5.Burns, Principal Engr. Gopt. R, E.York
[ [ T |
DESIGN HYDRAULICS AND REPORTS | § SOILS LABORATORY
1

W.1.Kenerson, Enginesr

—_—

l

|} MECHANICAL EQUIPMENT
H.J. Kropper , Assoc.Engineer

|| STRUCTURAL DESIGN
J.G.Dingwall, Assoc. Enginser

EXAMS AND SURVEYS
G.H.Mittendorf, Assoc. Engineer

DRAFTING
LGWhipple, Assoc, Enginger

SEISMOGRAPH PARTY
P. H.Shea, Jr.Geologist

H.L. INSPECTION
L.B. CROWLEY, CH. INSP.

DIKES
1.0. Thorley, Assoc. Engineer

I

A.D. Mugnier, Assoc. Engineer
[, Hartler, Assoc. Engineer

P Hanscomb, Asst. Enginear

. HYDRAULIC DESIGN
A W. Garnell, Asst. Enginesr

ADMIN. AND GLERICAL [ |
Miss G.R.Gox,Clerk

DRILLING PARTIES

HYDRAULIC LABORATORY
[ALDEN HYD. LAB.,WORGESTER

Prof. G.M Allen, Dirgctor

ORGANIZATION

CHART

FLOOD CONTROL
ENGINEERING DIVISION
U.S. ENGINEER OFFIGE, PROVIDENGE, R.L




